Regional haemodynamic effects of noradrenaline injected into the hypothalamic paraventricular nuclei of conscious, unrestrained rats: possible mechanisms of action.
The cardiovascular effects of noradrenaline bilaterally injected into the hypothalamic paraventricular nuclei were investigated in conscious, unrestrained Long-Evans rats and homozygous, vasopressin-deficient Brattleboro rats, chronically instrumented with pulsed Doppler probes for measurement of regional haemodynamics. In Long-Evans rats, incremental doses of noradrenaline (0.01-10 nmol) caused dose-related increases in blood pressure and a substantial, dose-related, superior mesenteric vasoconstriction. These changes were accompanied by bradycardia and reductions in renal and hind-quarter vascular conductances. In Brattleboro rats, noradrenaline (10 nmol) had no effect on blood pressure, heart rate, or renal or superior mesenteric vascular conductances. However, there was a slight vasodilatation in the vascular bed of the hindquarters. In Long-Evans rats, intravenous pretreatment with phentolamine had no effect on the bradycardia but partly inhibited the pressor response to noradrenaline injected into the paraventricular nuclei. These effects were associated with a smaller superior mesenteric vasoconstriction and an abolition of the vasoconstriction in the hindquarters. Combined intravenous pretreatment with phentolamine and propranolol had no effect on the heart rate or pressor responses to noradrenaline injected into the paraventricular nuclei, but reduced the superior mesenteric vasoconstriction, potentiated the vasoconstriction in the hindquarters and eliminated the renal vasoconstriction. These results suggest that, in untreated Long-Evans rats, alpha-adrenoceptor-mediated constriction in the mesenteric vascular bed and beta-adrenoceptor-mediated dilatation in the vascular bed of the hindquarters have important influences on the pressor response to noradrenaline injected into the paraventricular nuclei. In the presence of the vasopressin V1-receptor antagonist, d(CH2)5[Tyr(Et)]DAVP, the pressor and heart rate responses to noradrenaline injected into the paraventricular nuclei were abolished, as were the vasoconstrictions in the renal, superior mesenteric and hindquarter vascular beds. Together these results suggest an interaction between the sympathoadrenal system and vasopressin-mediated mechanisms in the cardiovascular responses to noradrenaline injected bilaterally into the paraventricular nuclei of conscious, untreated rats.